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Abstract 
In this research, it was examined whether the use of multi-sensory approach through the use of ICT could help a student with 
Down syndrome, who attended the 1st grade of the mainstream secondary school, to correspond of the school curriculum of the 
Biology, Geography and Home Economics courses and to socialize. A qualitative approach was chosen. The results showed that 
the school inclusion of the student was successful.The differentiated intervention and the use of ICT was determinant for the 
courses of Biology and Geography, in which were remarked students best attainments. In addition, it should be noted that the 
student could correspond in the majority of the objectives of the curriculum for the course of Home Economics. As a conclusion, 
the student through the use of ICT managed to achieve not only a better level socialization, but also he managed to reach the 
majority of the objectives of his individual educational plans (IEP) program for the development of his motor, speech, language, 
reading, writing and memory skills. 
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1. Introduction 
   The use of traditional teaching methods prevents students with Down syndrome from attending the mainstream 
school’s curriculum. Teachers typically use a series of educational methods and techniques such as task analysis and 
repetition in order to support students with Down syndrome. Although these practices are beneficial for some 
students, some of them fail in school and teachers choose more creative ways to support them, one of which is the 
use of Information and Communications Technology (ICT). Because of the technology advances, teachers have 
access to a series of devices used as educational tools in the classroom.  
 
  Although the last two decades the use of ICT for the students’ support with special needs including students 
with Down syndrome has increased, some countries still have not integrated ICT as a supporting tool for the 
educational need of students with Down syndrome [1]. The Greek Ministry of Education has put into 
implementation educational policies in order to support the education of students with special needs [2]. However, 
within the area of education of people with disabilities, ICT is not being used since the traditional teaching methods 
[3]. Also, the majority of students with special needs do not continue on to mainstream secondary education after 
finishing primary school [4]. 
 
  The aim of this study is to investigate whether the multi-sensory approach through the use of ICT helped a 
student with Down syndrome and of mild intellectual disability to join the first grade of the mainstream secondary 
school courses of Biology, Geography and Home Economics. 
  
 The research questions are the following; 
a. Did the multi-sensory approach through the use of ICT help the student with Down syndrome to meet the 
objectives of the school curriculum of Biology, Geography and Home Economics courses? 
b. Did the multi-sensory approach through the use of ICT help the student with Down syndrome to have a social 
life? 
 
This research is important because through the case study of a particular student with Down syndrome there will 
be provided information on how ICT can be used by teachers so as to include students with Down syndrome in the 
mainstream education. The Greek Ministry of Education can utilize the research findings in order to improve the 
educational policies regarding students with Down syndrome in the secondary education and the use of new 
technologies. 
2. Literature review 
2.1. What is Down syndrome? 
  Down syndrome is the most common chromosomal abnormality caused by an error in cell division which is 
called nondisjunction and its cause is unknown [5]. Down syndrome occurs in about one out of every seven hundred 
births and is not related to race, gender, nationality, religion or socioeconomic status [6]. Due to the development of 
medical science the population of individuals with Down syndrome is a declining population [5]. The 
nondisjunction results in the individual’s cells to have forty-seven instead of forty-six chromosomes [6]. The 
diagnosis of Down syndrome is due to the occurrence of trisomy 21, that is, when the person has three copies of the 
twenty-first chromosome instead of two [5]. This extra genetic material changes how the baby’s body, brain and 
physical characteristics develop and also causes a delayed physical, intellectual and language development [5]. 
 
The diagnosis is made through a single examination imprinting chromosomal karyotype and due to their physical 
characteristics. For example some of them are the small head with a flat area on the back, sagging skin, short neck, 
slanting eyes, small mouth and a tongue that tends to stick out of the mouth [6]. This results in an early intervention 
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so as to manage the inherent health problems on time [6]. People with this syndrome also have other health 
problems such as upper respiratory tract infections, congenital heart defect and sleep apnea [5]. 
2.2. Teaching strategies for the student with Down syndrome 
  Some of the basic teaching strategies that teachers can use to help students with Down syndrome effectively are 
the respect of their personal learning pace, the use of task analysis, repetition and ICT [1].The cognitive disability of 
students with Down syndrome results in a lower learning pace in relation to the pace of their classmates of the same 
age. Therefore, they need more time to complete a task or to answer a question [7].Students with Down syndrome 
because of their cognitive disability have difficulty in processing, retrieving and assimilating visual and auditory 
information [7]. The important teaching practices for the deficits in visual and auditory memory are the task analysis 
and repetition [7]. Task analysis is a technique where the teacher divides a project into smaller steps in order to 
enable the student with Down syndrome to complete one step at a time [1]. Teachers use the technique of repetition 
both to teach students with Down syndrome new information and help them generalize the obtained information [7]. 
The use of ICT offers a lot of benefits to students with Down syndrome in the process of learning such as visual and 
auditory presentation of information due to the high-definition graphics and sound, the immediate feedback and the 
ability for independent learning [8]. 
2.3. Inclusive practice and ICT 
 The term inclusion refers to the vision of creating a school where quality education without discriminations will 
be offered to all students showing respect to the diversity, different needs and abilities, and their characteristics [9], 
[10]. Inclusion has a common philosophy with the differentiated teaching which is the teaching approach according 
to which teachers organize learning activities that meet the diverse needs of students, giving top priority to the 
preparedness, the interests and the learning profile of each student or of small groups of students [11]. 
 
In some countries, students with Down syndrome attend the mainstream classes together with their peers. 
Research studies in England and Netherlands that they compare the attendance of students with Down syndrome in 
the mainstream and education of people with disabilities comes to the conclusion that students with Down syndrome 
obtain more academic skills when attending the mainstream school [12], [13], [14], [15]. 
 
New technologies also help students with Down syndrome to integrate in the mainstream education, are used as a 
diversification tool in the general curriculum and they promote the development of specific fields such as motor 
skills, speech, language, reading, writing, arithmetic, memory and sociability [8]. The use of ICT in the education of 
students with Down syndrome offers a high motivation for learning, multi-sensory experience, non- verbal mode of 
response, built environment, immediate feedback, sense of achievement, opportunities to practice, individual pace of 
learning, differentiation and adaptive technology [8]. 
 
The research, conducted in schools of Europe about the impact of new technologies on students, also showed 
how new technologies are an incentive for the learning process, are used as a tool for diversification of the 
curriculum, help to engage students who have low performance and improve their behavior [16]. ICT are considered 
to be a useful tool for people with special needs with which they can improve their quality of life and increase their 
participation in society [9]. 
 
  Assistive technologies is any piece of equipment or product system that is used to improve the operation of 
people with special needs by providing them with better control of their own learning experience, active 
participation in classroom activities, independent completion of school work, better interaction with their peers, 
improvement of their social skills and social acceptance [17] . There are several types of assistive technologies such 
as the voice recognition, mobile devices, tangible technology, tabletop and surface technology, symbol - based 
interaction, virtual reality, augmented reality and robotics[18]. 
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The results of a lot of researches [19], [20], [21], [22], [23] show that assistive technologies succeed in improving 
the learning procedure for students with Down syndrome and other special needs. The research of Bennett et al. [21] 
focused on the impact of computerized visuospatial memory training intervention in memory and in behavioral 
skills of children with Down syndrome. The sample was twenty-one children with Down syndrome aged from seven 
to twelve years old and the results showed that the computerized visuospatial memory training in a school 
environment is both feasible and effective for students with Down syndrome. 
 
Wuang et al. [22] compared the effect of standard occupational therapy (SOT) to the effect of virtual reality using 
Wii gaming technology (VRWii) in two hundred children with Down syndrome. The virtual reality using Wii 
gaming technology proved to be beneficial, improving sensorimotor functions of children with Down syndrome. 
 
Prest et al. [23] research examined the use of symbol- supported writing software for students with Down 
syndrome. The research lasted two years; the first year the participants were forty three students and the second year 
there were only seventeen of the students who had participated the first year. The results suggest that the symbol- 
supported writing software help improve literacy and increases the opportunities for its practice. 
 
In Greece there have been several research studies on the use of ICT in the mainstream education. One of these is 
Kartsiotis & Samara’s [24] study regarding the use of ICT in primary school and high school with the use of concept 
maps. The results showed that the learning process with the help of ICT and the use of concept maps becomes more 
attractive and effective. In the area of secondary education, research studies concern the use of assistive technology 
in order to support the teaching of various courses of the curriculum of each class. Aslanidis et al. [25] study is an 
example that presents educational software Geology- Geography of the First Grade of the mainstream secondary 
school and which was made to support the teaching of the said course by using the interactive whiteboard. The 
results showed that this software improves students’ self-motivation, develops their skills and maximizes their 
cognitive benefit. In the education of people with disabilities one of the conducted research is that of Tsikolata [26] 
regarding the use of ICT as an educational tool in education of people with disabilities and where the role of ICT 
and its use as a means of the quality learning improvement of people with special needs are being studied. The 
results showed that the ICT open a new avenue for learning based on personal discovery and experience. 
The majority of the subjects that have been investigated in Greece in relation to the inclusion concern the primary 
education, while in the area of the secondary education the research is less. One of the research studies in the 
secondary education is investigating the inclusion of students with and without special needs with respect to 
teachers’ perceptions [27]. It seems that there is no research findings about students with Down syndrome in the 
secondary education and the use of ICT in Greece, contrary to what is happening internationally where relevant 
literature such as Buckley et al. [12] research exists and compares adolescents’ general and special education of 
people with disabilities with Down syndrome and Alfaraj & Kuyini‘s [28] research about the use of technology that 
supports students with Down syndrome in Saudi Arabia. The absence of data in Greece regarding students with 
Down syndrome in secondary education and the ICT use was the reason for choosing this research topic.  
3. Methodology 
 This research was carried out with the case study of a participant observation. The case study belongs to the 
qualitative approach which deals with the interpretation and understanding of the social phenomena [29]. In this 
research, the participant observation was chosen because it pays special attention to the detail and the complexity of 
its own case and takes into account the social context in which it takes place [30]. One of the possible disadvantages 
is the subjectivity [29]. In order to cope with this possible disadvantage, the triangulation method was used to cross 
check and validate the results [30]. The researchers collected the data and other qualitative techniques such as 
evaluation according to school curriculum criteria and the open ended interview of the professors of Biology, 
Geography and Home Economics, and of the special education teacher and parents.  
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3.1. Participants, Sample and Sampling Procedures 
  The participant of the case study was a student with Down syndrome, 13 years old with mild intellectual 
disability who was studying at the first grade of the mainstream secondary school during the research. There also 
participated professors of all the courses under research (of Biology, Geography and Home Economics), the special 
education teacher and the student’s parents. The researchers got in contact with the students’ parents, with the 
principal and the professors in order to ask permission to conduct the research. The permission was given after the 
ethical form of the research has been filed to the Greek Ministry of Education. 
3.2. Procedure 
 The data of the participant observation was recorded in a narrative way at a registration form. For the research, a 
special registration form was used to evaluate the school curriculum and, also, all the written tests and student works 
were gathered. In the open interview of the teachers, the special education teacher and the parents, a qualitative 
survey questionnaire with open-ended questions was used.  
3.3. Materials 
 Teachers of Biology, Geography and Home Economics in collaboration with the special education teacher used 
ICT in order to create a helping context which was used for the design of a differentiated intervention program. All 
teachers used the same teaching techniques. That’s the main reason why it will be reported one detailed teaching 
intervention in the course of Biology. The subject of the intervention was dealing with the reproduction of plants.  
 
The intervention started with questions related to the subject that had not been taught yet. In that way the teacher 
made the initial evaluation to explore the students’ knowledge about the topic the reproduction of plants. Then the 
teacher taught the lesson with the help of a presentation that he found it in http://www.slideshare.net/dimigar/ss-
28574439 and projected it to the whole class with a projector that was connected to a laptop. The role of special 
education teacher was to support the student with Down syndrome in order to participate in the lesson as much as 
possible (for example she used a simplified vocabulary to explain terms). In front of them, they had an iPad showing 
the same website displayed on the wall. The student with Down syndrome had the sole purpose to learn to identify 
the parts of the plants.  
 
Afterwards, the teacher used a real flower and demonstrated it to each desk. Each student showed and named the 
parts of the flower. The teacher sketched on the whiteboard three different kinds of flowers and picked up students 
to write the parts of the plants. As long as the students were writing the parts of the plant, the student with Down 
syndrome did the same activity in the iPad program of painting through the support of special education teacher. By 
the end of the activity the student with Down syndrome was able to identify the parts of the plant. 
  
Later the teacher divided the students into heterogeneous groups and assigned them a homework related to the 
lesson. The groups discussed shared chores and responsibilities. At the end of the lesson the teacher gave each 
student two cards. The first card signed "agree" and the other "disagree". The teacher asked students questions from 
the lesson. All students answered the questions of teacher through their card. The teacher noted into a special form 
which students had not responded correctly. The teacher in the next lesson divided the students into homogeneous 
groups. Each group assigned a task depending on their level of preparedness. Students who answered wrong into 
questions ‘agree / disagree’ worked with the teacher to understand the difficult meanings of the lesson. 
 
It is also important it be mentioned that students met for teamwork after school, which was a good way not only 
to interact, but also to be socialized. Together they found information from the internet and created PowerPoint of 
their own work. In the next lesson presented their work in the classroom. Each group created a poster for the 
classroom with printed images.  
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When an exam was scheduled for the entire class, the student with Down syndrome was examined through his 
iPad in an activity from Interactive Biology Textbook (http://ebooks.edu.gr/modules/ebook/show.php/DSGYM-
A103/517/3368,13580/). 
 
In Biology, Geography and Home Economics lessons were used various programs such as Kidspiration 
(http://www.inspiration.com/Kidspiration), google images, google maps, YouTube, e-books of the Ministry of 
Education (http://ebooks.edu .gr / new / classcoursesdiadrastika.php? classcode = DSGYM-A) and educational 
software of the Ministry of Education (http://ts.sch.gr/software). 
3.4. Data collection 
Once the form was approved by the Ministry of Education, the researchers contacted the school that the particular 
student was studying. Therefore, before the research, one of the researchers tried for two weeks the participant 
observation by recording the data in the appropriate forms for the academic and social areas. During the pilot 
implementation, the researcher joined the class and became familiar with the participant of the research. The data 
collection started in April 2014 and ended in June 2014. The interviews of the teachers, the special education teacher 
and the parents took place in June 2014 after the final exams. 
3.5. Data Analysis 
  Upon completion of the data collection of the participant observation and evaluation according to the curriculum 
criteria, the researchers used the combination of literal, interpretative and reflective read data so as to clarify which 
data is considered to be important in relation to the research questions. Through the organization of the data, three 
categories of approaching the school curriculum objectives occurred: a) there is a correspondence of the student with 
the ICT use and with a differentiated teaching by the professor without the help of a special education teacher, b) 
there is a correspondence of the student with the ICT use and with a differentiated teaching by the professor and the 
special education teacher and c) there is no correspondence of the student although the ICT and the differentiated 
teaching are being used by the professor and the special education teacher. This categorization favored the 
quantitative analysis of the student's correspondence with the objectives of the school curriculum by using regular 
measurement and data presentation with a chart. The data from the parents and teachers’ interview were classified 
for the researchers to understand the participants’ opinions in the research questions. The results that were derived 
from the different data collection techniques were used to answer the research questions. 
4. Results and Discussion 
Through this research several issues are highlighted such as the fact that the multi-sensory approach through the 
use of ICT helps the student with Down syndrome to correspond to the objectives of the School Curriculum of the 
courses of Biology, Geography and Home Economics and also helps the student to live socially. The survey results 
give a multifaceted response to the research questions, taking into account both the perspective of teachers and 
parents. 
4.1. Did the multi-sensory approach through the use of ICT help the student with Down syndrome to correspond to 
the objectives of the School Curriculum of the courses of Biology, Geography and Home Economics? 
  The professors of Biology, Geography and Home Economics used various types of ICT while teaching, such as 
computers, PowerPoint program, the software that the Ministry of Education suggests to be used for each lesson, 
instructional videos on YouTube and projectors for viewing the electronic information in the class. They also used 
the differentiated teaching and encouraged the students to use the Internet and the PowerPoint program for the team 
works of the courses. The special education teacher used an iPad (various apps such as the word processor, maps, 
browser, internet and painting) and netbook (interactive books for the courses, software provided by the ministry of 
education, electronic dictionary, text editor for the written tasks, the kidispiration program and internet) to support 
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the student with Down syndrome. For this research, the teachers used different types of new technologies to support 
the student with Down syndrome but the main support equipment was the computer, the iPad and the projector. The 
above finding is also confirmed by a research conducted in Saudi Arabia [28] regarding the use of technology to 
support students with Down syndrome which showed that the most common equipment used by teachers in Saudi 
Arabia was computers, iPads and projectors.   
 
The data of the curriculum based assessment criteria for the courses of Biology and Geography showed that the 
student corresponded to the objectives through the use of ICT and through the differentiated teaching by the 
professors of the courses and the special education teacher; while in the course of Home Economics the student 
corresponded to the objectives through the use of ICT and through the differentiated teaching by the professor of the 
class only. Specifically, he corresponded to the objectives of the school curriculum of Biology by 73% through the 
use of ICT and the differentiated teaching by the professor and the special teacher. In the course of Geography, the 
student corresponded to the objectives of the school curriculum by 41% through the use of ICT and the 
differentiated teaching by the professor and the special teacher. In the course of Home Economics, the student 
corresponded to the objectives of the school curriculum by 64% only with the use of ICT and the implementation of 
differentiated teaching by the professor. See Fig. 1. 
 
 
 
 
Fig. 1. Correspondence of the school curriculum of the Biology, Geography and Home Economics courses 
 
The use of differentiated teaching and the collaboration of the teaching staff so that the student with Down 
syndrome will correspond to all the objectives is also confirmed by Bird et al. [31], who state that the differentiated 
teaching with the use of a common school curriculum allows students with Down syndrome to learn along with their 
typically developing coevals and make progress in all the development areas. Bird et al. [31] also consider that for 
the differentiated teaching to be successful there must be a team spirit at school as well as cooperation among the 
teaching staff (of the mainstream and special education teachers), the students and the parents. The Black & Wood 
[8] confirm that the ICT helped the student to correspond to the objectives of the school curriculum, taking into 
consideration that it can be used for the education of people with Down syndrome as a tool for differentiation of the 
school curriculum and promote their inclusion. In the course of Home Economics, the special teacher supported the 
student by only 36%. This finding is justified because the course of Home Economics was first introduced in the 
first grade of high school and the fact that it is flexible enables all students to attend it, regardless of whether the 
concepts that it deals with have been already taught at the primary school [32],[33]. On the other hand, the material 
of Biology and Geography directly depends on the prior knowledge that has been obtained at the respective courses 
of the primary school [32], [33].  
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The data of the participant observation and of the professors and the special teacher’ interviews confirm the 
findings of the curriculum based assessment criteria of the courses and also show that the student with Down 
syndrome achieved almost in all of his personal objectives at his individual educational plans. More specifically, it 
was noticed that the student with Down syndrome after learning how to use the computer and the iPad, he could 
hold more information in his working memory and recall easier information from the long memory. Additionally, 
his speech cleared significantly because of the presentation of the team works in the class, which helped him start 
communicating verbally. The fine motor of his fingers was developed due to the use of the keyboard, mouse and 
iPad, and thereby he managed to hold the pencil with a correct tripod handle easily forming legible letters in his 
writing, to develop skills in painting and handicraft. The keyboard seemed to have helped him in phonological 
awareness and in words intonation. As far as the writing is concerned, he managed to increase his vocabulary by a 
hundred new words and to extend the spontaneous writing, from one word per minute to six words per minute with 
propositional structure. In reading, his reading flow improved since from five words per minute that he used to read 
before the ICT use, at the end of the research he was able to read about 25 words per minute. Also, with the use of 
YouTube it was noticed that the student could read four of about seven words that would appear at the subtitles of 
each scene of the film he was watching. The student with Down syndrome preferred the use of ICT and express 
great satisfaction. During the use of ICT he was concentrated on the work he had to do. Black & Wood [8] also 
confirm the finding of the acquisition of the personal objectives of his individual educational plans, who indicate 
that the use of ICT is an important incentive to learn and it contributes to the development of specific areas of the 
development of students with Down syndrome such as motor skills, speech, language, reading, writing, arithmetic 
and memory.   
 
The parents’ interview gives an alternative reading of the above-mentioned data. The parents underlined that the 
use of ICT, and particularly of the iPad, helped the student with Down syndrome to become autonomous at his 
homework assignments and that he was able to generalize the knowledge acquired in specific courses in everyday 
life. Particularly, the student implemented the knowledge that he obtained after following the courses to his life and 
his everyday conversations. For example, he adopted a healthier diet, became more careful with his personal 
hygiene and understood the human reproductive system, which was the reason to start following a sex education 
program with a psychologist. He began to observe and take care of the plants of the balcony and obtained 
geographical orientation using navigation software via the iPad. Additionally, the parents consider very important 
the daily updates that they had from the teaching staff of the school on how to study at home by using electronic 
support material via the iPad. The parents’ statement is confirmed by Elwick et al. [34] who stress the need for the 
school to develop relationships with the parents for the students with special needs to increase the use of available 
technology at home. 
4.2.  Did the multi-sensory approach through the use of ICT help the student with Down syndrome to live socially? 
 The data of the participant observation and of the teachers and parents’ interview show that the student with 
Down syndrome managed to live socially through the use of ICT. More specifically, the student stopped having an 
imaginary friend, a teddy bear, and obtained a real close friend, one of his classmates of typical development. The 
occasion was that the student with Down syndrome at the school breaks used to take with him the iPad and other 
table games to play. His classmate approached him and watched him how he played. One day the student with 
Down syndrome suggested they played together and since then they have become friends. The student with Down 
syndrome at the beginning of the research he was sitting with a special education teacher but then he managed to sit 
down with his close friend on the same desk. They meet each other not only at school but they also spend the 
weekend together, they are reading, playing video games, going walks and watching films.  
 
The school participated in a school physics contest, where participants had to create a film as a team with some of 
the syllabus of physics. Some of the student’s classmates suggested that the student with Down syndrome and his 
friend could become a team and shoot a film for the contest. The whole team wrote the script and they filmed the 
scenes of the film with the help of the iPad. During the breaks they did the editing of the film, with the iPad, and 
after its completion they sent it to the contest electronically. The students who worked together for the film 
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continued to be friends and hang out in both breaks and in school trips. Additionally, the school participated in the 
computer science education week Hour of code (http://csedweek.org/) which promoted the idea that everyone can 
develop programming skills, innovation and creativity. The students through specially designed games got to know 
programming and were given the opportunity to talk through electronic platforms with other schools both in Greece 
and worldwide. The student with Down syndrome collaborated with his friend and they completed together the 
programming games. The two friends were very happy that they got praise for team work. 
 
The team works of Biology, Geography and Home Economics courses have led the student with Down syndrome 
to work every week with a different group of peers and this helped him to integrate socially. Facebook played an 
important role in the development of the student’s sociability, since he talked with a lot of his classmates almost 
daily. The findings on social responsiveness of the student with Down syndrome through the use of ICT are 
confirmed by Black & Wood [8] who state that ICT help the students with Down syndrome to interact socially with 
their peers by developing skills such as the exchange and cooperation.  
 
5. Conclusion 
  In this research, it was examined with the participant observation a teenage student with Down syndrome 
enrolled in the mainstream secondary education so as to verify whether the use of multi-sensory approach using ICT 
helped him correspond to the objectives of the school curriculum of Biology, Geography and Home Economics 
courses and to socialize. The results showed that the student corresponded to the most objectives of the school 
curriculum of the courses of Biology and Geography through the use of ICT and of differentiated teaching by the 
professors and the special education teacher; while in the course of Home Economics the student corresponded to 
the objectives of the school curriculum of the course without the help of the special education teacher but only with 
the use of ICT and the differentiated teaching by the professor of the course. Also, the student with the help of ICT 
managed to live socially and achieve the objectives of the individual educational plan in the areas of motor skills, 
speech, language, reading, writing and memory. The main limitation of this research is considered to be its sample 
which was a student with Down syndrome with a specific learning profile and the results that were derived 
regarding his social life and the accomplished objectives of the school courses with the use of ICT cannot be 
generalized for all the students with Down syndrome. Finally, a nationwide research could take place in the future in 
order to study the correspondence of a larger sample of students with Down syndrome in various disciplines with the 
use of ICT in mainstream secondary education as well as their social integration. 
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